Studies on the origin of the near-infrared (800-900 nm) absorption of cytochrome c oxidase.
Data are presented which were collected in the course of the past ten years and bear on the correlation of absorbance at 800 nm and the EPR signal at g = 2 ('copper signal') of cytochrome c oxidase in various states of oxidation and ligation. Both EPR and optical reflectance spectra were obtained at low temperature (-170 to -190 degrees C). For some sets of samples spectra were recorded in the range 500-1100 nm. A particular efFort was made to study this correlation with what are called 'mixed valence' states (Greenwood, C., Wilson, M.T. and Brunori, M. (1974) Biochem. J. 137, 205-215), when cytochrome a and the EPR-detectable copper are thought to be oxidized and the other components reduced and vice versa. These data show no evidence that the copper component of cytochrome oxidase which has so far not been detected by EPR makes a contribution to the absorption between 800 and 900 nm exceeding 10-15% of the total, which is close to or within the error of the respective measurements. For the various states of the oxidase examined in this work the 700-800 nm region did not appear to be more useful than the 800-900 nm region for determining the state of the EPR-undetectable copper in a reliable way. These conclusions are in agreement with results presented previously from other laboratories concerning the relationship of optical (approx. 800 nm) and EPR spectroscopic (g = 2) data obtained with the enzyme.